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PROBLEM TO BE SOLVED: To provide a good-noise- 
performance pneumatic radial tire for a wfiole season 
passenger car without reducing snow performance, dart 
performance, and liydro-planing resistant performance. 
SOLUTION: This radial tire is equipped with a pair of 
right and left central circumferential grooves 1 , side part 
circumferential grooves 2 placed between central 
circumferential grooves and tread ends, central crossing 
grooves 3 which extend from a tread central part in the 
direction crossing a tread and open to the side part 
circumferential grooves 2, and side crossing grooves 4 
which open to the side part circumferential grooves 2 
and extend in the direction crossing the tread. Interval 
between central circumferential grooves 1 Is 20 or 35% 

of a tread width, interval between side circumferential grooves 2 is 55 or 65% of the tread 

width, and the side crossing grooves 4 extend from an opening end to the side part 

drcumferential grooves 2 to the tread ends with gradually increasing groove width, the^entraf 
( crossin^ ] ^roove| ^3^xtend from the opening end to the side part circumferential grooves 2 to 
neighbor of the tread central part with gradually increasing groove width, and finally extend to 
the tread central part with gradually decreasing groove width. 
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♦ NOTICES * 

JPO and INPIT are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the radial-ply tire containing air for year-round 
passenger cars especially about a pneumatic tire. 

[0002] 

[Description of the Prior Art] The conventional typical radial-ply tire containing air for year-round 
passenger cars was equipped with the tread pattern with which spacing was kept and much blocks were 
formed in tire shaft orientations and a hoop direction of two or more hoop direction slots which extend 
in the shape of zigzag in a hoop direction, and the inclination slot which extends in the direction which 
inclined to the hoop direction as shown in drawing 2 . 

[0003] Various engine performance, such as wastewater engine performance when running the dirt 
engine performance and the wet road surface when running engine performance on the snow, such as 
braking engine performance when running a place on the snow, start engine performance, rectilinear- 
propagation engine performance, and comering engine performance, and a dirt road surface, i.e., the 
hydroplaning-proof engine performance etc., is required of the radial-ply tire containing air for year- 
round passenger cars. Since off-road transit was a subject, the conventional radial-ply tire containing air 
for year-round passenger cars was enough when engine performance, such as the above engine 
performance on the snow, dirt engine performance, and hydroplaning-proof engine performance, was 
excellent. However, it changes to an off-road transit subject to an on-load transit subject's service 
condition, consequently the low, the noise engine performance of a tire, i.e., the level of a pattem noise, 
tire else [, such as the above engine performance on the snow, dirt engine performance, and 
hydroplaning-proof engine performance, ] came to be required also for the military requirement to a tire 
recently. However, at the conventional engineering, the engine performance on the snow, the dirt engine 
performance, and the hydroplaning-proof engine performance were conflicting-requirement engine 
performance, and when the former level was improved, the latter engine performance fell [ the noise 
engine performance of a tire / troublesome ]. 
[0004] 

[Problem(s) to be Solved by the Invention] The purposes of this invention are many engine performance 
of the conventional radial-ply tire containing air for year-round passenger cars, and offering the radial- 
ply tire containing air for year-round passenger cars which was excellent in the noise engine 
performance, without falling engine performance, such as engine performance on the snow, dirt engine 
performance, and hydroplaning-proof engine performance, especially. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the pneumatic tire of 
this invention The central hoop direction slot of one pair of right and left which are arranged on both 
sides of the tire equator line at the both sides of a tread, and are prolonged in a tire hoop direction, The 
flank hoop direction slot of one pair of right and left which are arranged between this central hoop 
direction slot and a tread edge, and are prolonged in a tire hoop direction, The central crossing slot of a 
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large number which kept spacing in the tire hoop direction which extends right and left in the direction 
which crosses a tread from a tread center section, crosses this central hoop direction slot, and carries out 
opening to this flank hoop direction slot, and have been arranged, In the pneumatic tire equipped with 
the flank crossing slot of a large number which kept spacing in the tire hoop direction which extends in 
the direction which carries out opening to this flank hoop direction slot, and crosses a tread, and carries 
out opening to a tread edge, and have been arranged (1) Spacing of the central hoop direction slot of one 
pair of these right and left is 20 of tread width of face thru/or 35%, and spacing of the flank hoop 
direction slot of one pair of these right and left is 55 of tread width of face thru/or 65%. (2) this flank 
crossing slot It extends increasing a flute width gradually gradually to the opening edge from an opening 
edge to the tread edge to this flank hoop direction slot. (3) this central crossing slot It is the radial-ply 
tire containing air for year-round passenger cars characterized by having extended increasing a flute 
width gradually until it crossed this central hoop direction slot from the opening edge to this flank hoop 
direction slot and resulted near the tread center section, and having prolonged the last towards a tread 
center section, dwindling a flute width. 

[0006] In order to attain the above-mentioned purpose, as for this central crossing slot, it is desirable that 
the channel depth is shallow near the opening edge to this flank hoop direction slot in the pneumatic tire 

of this invention. 

[0007] In order to attain the above-mentioned purpose, as for the flute width of this central hoop 
direction slot, in the pneumatic tire of this invention, it is desirable that they are 1 .3 of the flute width of 
this flank hoop direction slot thru/or 1.6 times. 

[0008] According to an artificer's research result, the effect the angular difference between the touch- 
down configuration of a tread and a crossing slot affects a pattern noise was big, and the configuration 
and touch-down configuration of a crossing slot were found by coincidence or that the level of a pattem 
noise gets worse when it lapped. The pnexmiatic tires of this invention are the above configurations, 
since the central crossing slot has extended especially, increasing a flute width gradually until it crosses 
a central hoop direction slot from the opening edge to a flank hoop direction slot and results near the 
tread center section, angular difference is given between the touch-down configuration of a tread, and a 
central crossing slot, and the low tire of a pattem noise is obtained. 

[0009] The pneumatic tires of this invention are the above configurations, since the channel depth has 
moreover become [ the central crossing slot / the flute width ] narrow shallowly near the opening edge to 
a flank hoop direction slot especially, generating of heel-and-toe wear is prevented or controlled, and the 
level of the pattem noise of the tire after running a certain amount of distance as a result and wearing 
tread rubber out can be pressed down low. 

[0010] However, we are anxious about falling, the wastewater engine performance, i.e., the 
hydroplaning-proof engine performance, when running the road surface on which a flute width is narrow 
near the opening edge to a flank hoop direction slot, and the channel depth moreover got wet when the 
central crossing slot was shallow. There is no possibility that the pneumatic tires of this invention are the 
above configurations, the flute width of a central hoop direction slot is broad especially compared with 
the conventional tire, and the hydroplaning-proof engine performance may fall since it is 1.3 of the flute 
width of a flank hoop direction slot thru/or 1.6 times. 
[0011] 

[Embodiment of the Invention] Hereafter, the radial-ply tire containing air of the example according to 
this invention for year-round passenger cars and the radial-ply tire containing air of the conventional 
example for year-round passenger cars are explained with reference to a drawing. Each tire size is 225 / 
75R15. some tread patterns of the tire for passenger cars of an example with which drawing 1 follows 
this invention — an expansion front view — it is ~ drawing 2 — some tread patterns of the tire for 
passenger cars of the conventional example — it is an expansion front view. 

[0012] The tire of the example based on this invention shown in drav^ng 1 The central hoop direction 
slot 1 of one pair of right and left which are arranged on both sides of the equator line EL of a tire at the 
both sides of a tread, and are prolonged in a tire hoop direction. The flank hoop direction slot 2 of one 
pair of right and left which are arranged between the central hoop direction slot 1 and the tread edge TE, 
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and are prolonged in a tire hoop direction, The central crossing slot 3 o f a large number which kept 
spacing in the tire hoop direction which extends right and left in the direction which crosses a tread from 
a tread center section, crosses the central hoop direction slot 1, and carries out opening to the flank hoop 
direction slot 2, and have been arranged, It has the flank crossing slot 4 of a large number which kept 
spacing in the tire hoop direction which extends in the direction which carries out opening to the flank 
hoop direction slot 2, and crosses a tread, and carries out opening to the tread edge TE, and have been 
arranged. The spacing A of the central hoop direction slot 1 of one pair of right and left is 47.6mm, the 
spacing B of the flank hoop direction slot 2 of one pair of right and left is 99.2mm, since the tread width 
of face TW is 169mm, the spacing A of the central hoop direction slot 1 is 28% of the tread width of 
face TW, and the spacing B of the flank hoop direction slot 2 is 59% of the tread width of face TW. It 
extends, while the flank crossing slot 4 increases a flute width gradually gradually to the opening edge 
from an opening edge to the tread edge to the flank hoop direction slot 2, although a flute v^dth is 
3.7mm at the opening edge to the flank hoop direction slot 2, and the opening edge flute width to a tread 
edge has become 1 1mm. It extended increasing a flute width gradually until the central crossing slot 3 
crossed the central hoop direction slot 1 from the opening edge to the flank hoop direction slot 2 and 
resulted near the tread center section, although the flute width was 3.1mm at the opening edge to the 
flank hoop direction slot 2, and the last is prolonged towards the tread center section, dwindling a flute 
width. In the broadest location near the tread center section , the flute width of the central crossing slot 3 
js 5.9nirn! Near the opening edge to the tlank hoop direction slot 2, the channel depth is shallow and the 
central crossing slot 3 has become 3.8mm, although a channel depth is 7.8mm. The flute width of the 
flank hoop direction slot 2 of the flute width of the central hoop direction slot 1 is 6.5mm in 9.8mm, and 
the flute width of the central hoop direction slot 1 is 1 .5 times the flute width of the flank hoop direction 
slot 2. 

[0013] The tire of the conventional example shown in drawing 2 is equipped with the tread pattern with 
which spacing was kept and much blocks were formed in tire shaft orientations and a hoop direction of 
two or more hoop direction slots which extend in the shape of zigzag in a hoop direction, and the 
inclination slot which extends in the direction which inclined to the hoop direction. 
[0014] About the tire of the above-mentioned example based on this invention, and the tire of the above- 
mentioned conventional example, the evaluation trial of the noise level of a tire, the engine performance 
on the snow, the dirt engine performance, and the hydroplaning-proof engine performance was carried 
out. 

[001 5] The noise level of a tire is what was evaluated with the feeling by the test driver when running a 
circuit course. The braking engine performance [ in / in the engine performance on the snow / the test 
course of a hardened snow road surface ], the start engine performance, The rectilinear-propagation 
engine performance and the braking engine performance [ in / by comprehensive feeling evaluation of 
the cornering engine performance / in ** and the dirt engine performance / the test course of a dirt road 
surface ], It is comprehensive feeling evaluation of the start engine performance, the rectilinear- 
propagation engine performance, and the cornering engine performance, and the hydroplaning-proof 
engine performance evaluates the hydroplaning generating critical speed when running the wet road 
surface with a depth of 5mm with a feeling. 

[0016] When ten-point full marks estimated as a result of the above-mentioned evaluation trial, the tire 
of the above-mentioned example based on this invention to the tire of the above-mentioned conventional 
example of the noise level of a tire having been 5.5 was 6.5, the tire of the above-mentioned example 
based on this invention to the tire of the above-mentioned conventional example of the engine 
performance on the snow having been 5.0 was 6.0, and the tire of the above-mentioned example based 
on [ engine performance / dirt ] this invention also in the tire of the above-mentioned conventional 
example was also 5.0. On the other hand, the tires of the above-mentioned example based on this 
invention to the tires of the above-mentioned conventional example of the result of an evaluation trial of 
hydroplaning generating critical speed having been 78 km/h were 89 km/h. 
[0017] 

[Effect of the Invention] The above-mentioned result shows that the radial-ply tire containing air 
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excellent in the noise engine performance of a tire for year-round passenger cars is obtained by this 
invention, without falling the engine performance on the snow, the dirt engine performance, and the 
hydroplaning-proof engine performance. 



[Translation done,] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The central hoop direction slot of one pair of right and left which are arranged on both sides of 
the tire equator Une at the both sides of a tread, and are prolonged in a tire hoop direction, The flank 
hoop direction slot of one pair of right and left which are arranged between this central hoop direction 
slot and a tread edge, and are prolonged in a tire hoop direction, The central crossing slot of a large 
number which kept spacing in the tire hoop direction which extends right and left in the direction which 
crosses a tread from a tread center section, crosses this central hoop direction slot, and carries out 
opening to this flank hoop direction slot, and have been arranged, In the pneumatic tire equipped with 
the flank crossing slot of a large number which kept spacing in the tire hoop direction and have been 
arranged which extends in the direction which carries out opening to this flank hoop direction slot, and 
crosses a tread, and carries out opening to a tread edge (1) Spacing of the central hoop direction slot of 
one pair of these right and left is 20 of tread width of face thru/or 35%, and spacing of the flank hoop 
direction slot of one pair of these right and left is 55 of tread width of face thru/or 65%. (2) this flank 
crossing slot It extends increasing a flute width gradually gradually to the opening edge from an opening 
edge to the tread edge to this flank hoop direction slot. (3) this central crossing slot It is the radial-ply 
tire containing air for year-round passenger cars characterized by having extended increasing a flute 
width gradually until it crossed this central hoop direction slot fi-om the opening edge to this flank hoop 
direction slot and resulted near the tread center section, and having prolonged the last towards a tread 
center section, dwindling a flute width. 

[Claim 2] This central crossing slot is a pneumatic tire according to claim 1 characterized by the channel 
depth being shallow near the opening edge to this flank hoop direction slot. 

[Claim 3] The flute width of this central hoop direction slot is a pneumatic tire according to claim 1 to 2 
characterized by being 1.3 of the flute width of this flank hoop direction slot thru/or 1.6 times. 



[Translation done.] 
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